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Abstract: The incidence of ingested shotgun pellets in gizzards of waterfowl
harvested in Illinois in 1979-81 was 6.4% in 9,574 mallards, 2.6% in 346
diving ducks (primarily lesser scaup), and 5.4% in 724 Canada geese. Shot-
in pellets occurred at rates of 5.6%, 2.0%, and 5.7%, respectively. Con-
centrations of protoprophyrin (a blood pigment precursor to hemoglobin) in
1,487 waterfowl (922 mallards, 264 canvasback, and 301 Canada geese) provided
rates of lead poisoning that reinforced those obtained via ingested pellets.
However, incidence of pellets in gizzards was only about 50% as sensitive as
the measurement of lead in blood for determining the prevalence of lead
poisoning. Recent lead poisoning die-offs include the loss of 220 ducks
along Quiver Creek (Mason County), 400-500 ducks at Horseshoe Lake (Madison
County), and 450-600 Canada geese and mallards at Rend Lake. The areas on
which nontoxic (steel) shot was required for waterfowl hunting during the
1981 season (Horseshoe Lake PHA [Alexander County], Union County PHA, Rice
Lake PHA, Oakwood Bottoms PHA, and Crab Orchard NWR) should be retained as
nontoxic (steel) shot zones for an indefinite period. In addition, Rend Lake
PHA, Batchtown PHA, and the private land surrounding Horseshoe Lake (Alexander
County) should be given "Top Priority" for requiring nontoxic (steel) shot.
Other areas recommended for coverage by the nontoxic (steel) shot regulation
include Horseshoe Lake (Madison County) and the Illinois River Valley from
Spring Valley to Meredosia and from Kampsville to Grafton. Statute 2.18-1 of
the Wildlife Code, which restricts implementing nontoxic (steel) shot regula-
tions, should be allowed to expire on 1 January 1984 or ammended to accommodate
the recommendations of this s-tudy.
The objectives of this report are .to (1) summarize research conducted on
lead poisoning among waterfowl in Illinois from 1979 through January 1982 and
(2) make management recommendations concerning the use of nontoxic (steel) shot
for waterfowl hunting in the state. Investigations of lead poisoning were
initiated in 1979 in response to mounting resistance to the steel shot program.
In particular, hunters questioned whether lead poisoning was a problem among
waterfowl in Illinois, and they criticized the criteria used (primarily number
of waterfowl harvested per county) for selecting steel shot zones.
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Gizzards were collected from waterfowl harvested during the hunting
seasons and examined for ingested shotgun pellets; blood samples were taken
from live-trapped birds and analyzed for concentrations of lead and proto-
porphyrin (PP); and information was compiled on die-offs caused by lead
poisoning during the past 3 years. Increases in protoporphyrin, which is
a pigment in blood and a precursor to hemoglobin, occur as a specific
response to lead poisoning in ducks and geese (Roscoe et al. 1979). PP also
increases in humans suffering from lead poisoning (Watson et al. 1958) and,
in fact, the measurement of PP is a routine procedure for monitoring children
for the disease.
Acknowledgement is made to the many personnel of the Illinois Department
of Conservation, employees and members of duck clubs, commercial pickers, and
individual hunters for collecting gizzards. F. Roetker and J.W. Seets pro-
vided valuable assistance in trapping ducks and taking blood samples. P.A.
Brewer, M.A. Cerney, P.F. Graham, V.D. Madding, and D.M. Day examined the
gizzards for shotgun pellets. R.L. Keen did the radiological work, which was
performed at the University of Illinois Department of Veterinary Clinical
Medicine. S.G. Wood, Yu-Chu Au, and R.R. Pool analyzed the blood samples for
lead and PP. S.P. Havera, T. Miller, W.F. Nichols, G.C. Sanderson, and D.D.
Thornburg reviewed the manuscript. Laboratory facilities for examining the
gizzards and analyzing the blood samples was provided by the Illinois Natural
History Survey.
METHODS AND MATERIALS
Gizzards were collected from 10,008 waterfowl (9,574 mallards, 346 diving
ducks, and 88 Canada geese) at 48 locations in Illinois during the 1979, 1980,
and 1981 hunting seasons (Fig. 1). All of these birds had been bagged by
hunters. The gizzards were labeled as to area and stored in a freezer or
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preserved in 95% ethanol until processing. Each gizzard was opened and its
contents separated into a "grit" sample and a "food" sample by a combination
of washing and screening. After air drying for 24 hours, the food samples
were packaged individually in plastic bags and stored in a freezer for use in
a food habits study conducted by G.A. Perkins of the Illinois Natural History
Survey.
Each grit sample was sealed in a 6- x 7.5-cm plastic bag and attached
(along with 24 other samples) with double-faced (carpet) tape to a 35- x
43-cm piece of cardboard, which was then X-rayed using Kodak XG-1 film.
Dense objects detected by the X-rays were visually examined to determine
whether they were shotgun pellets. The identity of lead pellets was verified
by cutting into the soft metal with a scalpel; steel pellets were detected
with a magnet. In most instances, the physical appearance of the pellets
readily disclosed whether they had been ingested (pitted or scoured, under-
sized, bright colored) or shot-in (smooth, full-sized, angular or burred,
dark blue-gray)--i.e., came from the shot charge that bagged the bird. The
food samples were fluoroscoped and those that showed positive for dense
objects were visually examined to verify the presence of pellets. For more
information on the use of X-ray techniques for investigating ingested pellets,
the reader is referred to Montalbano and Hines (1978).
Blood samples were taken from 1,487 waterfowl (922 mallards, 264 canvas-
backs, and 301 Canada geese) captured with swim-in traps at 5 locations
between March 1981 and January 1982. The samples (1-2 ml each) were extracted
from the brachial vein with a 2.5-ml syringe equipped with a heparinized,
20-gauge needle. A portion (4-5 drops) of each sample was blotted onto
Whatman #1 filter paper and allowed to dry; circular discs cut from the
blots were analyzed for concentrations of lead with an atomic absorption
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spectrophotometer equipped with a Delves cup. The remainder of the fresh
sample was placed in a heparanized vial (2-ml Vacutainer), oxygenated,
refrigerated for >2 days, and then analyzed for concentrations of proto-
porphyrin (PP) with an Aviv Hematofluorometer that was calibrated for
waterfowl blood (Roscoe et al. 1979). The thresholds for lead poisoning
in waterfowl are 0.50 ppm of lead and 40 ug/dl of PP (Roscoe et al. 1979
and Roscoe 1979).
Information on die-offs of waterfowl caused by lead poisoning was
compiled from records and notes kept by D.D. Thornburg (Illinois Department
of Conservation), S.P. Havera (Illinois Natural History Survey), and W.F.
Nichols (East St. Louis, IL). Diagnostic work on sick and dead birds was
performed by the U.S. Fish & Wildlife Service's Wildlife Health Laboratory
in Madison, WI, and/or the Illinois Department of Agriculture Diagnostic
Laboratory in Centralia.
FINDINGS
Incidence of Ingested Pellets
Mallards. Gizzards collected from mallards harvested along the Illinois
River contained ingested pellets at the rate of 6.9% from Spring Valley to
Peoria, 5.9% from Peoria to Havana, 13.1% from Havana to Meredosia, and 5.5%
from Kampsville to Grafton (Table 1). The highest incidences occurred on the
Sanganois PHA (18.6%), Crane Lake DC (13.5%), Grand Island DC (13.5%), and
Anderson Lake PHA (11.9%), all of which are located between Havana and
Meredosia. Note that 15 (79%) of the 19 collection sites along the Illinois
River had incidences >5.0%, which is the action level for declaring that an
area has a lead poisoning problem and recommending the use of nontoxic (steel)
shot for waterfowl hunting. The incidence of ingested pellets among all
5,247 mallard gizzards from the Illinois River Valley was 8.1%.
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Along the Mississippi River, the incidence of ingested pellets in
mallards was 4.9% for Pool 13, 4.2% for Pool 16, and 8.0% for Pool 25
(Batchtown PHA) (Table 1). Rates of pellet ingestion for the other navigation
pools were relatively low (<4.0%) or else sample sizes were too small to judge.
The incidence among all 2,170 mallard gizzards from the Mississippi River was
4.4%.
Although sample sizes for areas in northeastern Illinois were also small,
it is apparent that mallards ingest shotgun pellets on some areas. For example,
witness the 6.0% ingestion rate for McHenry County and the 7.1% ingestion rate
for Will County (Table 1). When all 279 mallard gizzards from northeastern
Illinois are considered collectively, the ingestion rate is 5.0%.
For central and southern Illinois, the ingestion rates among mallards
were 8.1% for Horseshoe Lake (Madison County), 5.2% for Rend Lake PHA, 8.2%
for Oakwood Bottoms PHA, and 4.3% for Mermet Lake PHA (Table 1). Ingestion
rates for Sangchris Lake PHA, Carlyle Lake PHA, and Baldwin Lake PHA were all
relatively low. The ingestion rate for all lakes and reservoirs checked in
central and southern Illinois was 4.5% in the 1,874 mallard gizzards examined.
Of the 617 mallard gizzards in which shotgun pellets were found, 79.8%
contained lead pellets, 16.5% contained steel pellets, and 3.7% contained
both lead and steel. Comparable values for gizzards from areas where steel
shot was required or was used extensively for >1 years (Mallard Farms DC,
Rice Lake PHA, Stump Lake PHA, Oakwood Bottoms PHA, and Nichols DC) were 53.8%,
40.0%, and 6.2%, respectively. Values for other areas--i.e., areas where
relatively little steel shot was used--were 82.8%, 13.8%, and 3.4%.
Diving Ducks. The incidence of ingested shotgun pellets in diving
ducks (primarily lesser scaup) was 0.8% for Pool 19 of the Mississippi River
and 2.9% for Horseshoe Lake (Madison County) (Table 2). In a small sample
(34 scaup gizzards) from Collins Lake PHA, the incidence was 14.7%.
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Of the 9 diving duck gizzards that were positive for ingested shotgun
pellets, 6 contained lead pellets, 2 contained steel pellets, and I contained
both lead and steel. The 3 gizzards with steel pellets came from Collins
Lake PHA.
Canada Geese. None of the 88 gizzards from Canada geese harvested at
Rend Lake during the 1981 hunting season contained ingested shotgun pellets.
However, gizzards from Canada geese harvested at Union County Refuge and
Horseshoe Lake (Alexander County) contained ingested pellets at rates of
5.1% and 7.5%, respectively (Table 2). Of the 36 goose gizzards containing
pellets, 91.7% had ingested lead and 8.3% had ingested steel.
Incidence of Shot-in Pellets
The incidence of shot-in pellets was 5.6% in the 9,574 mallard gizzards
examined during the 3 years. Areas where steel shot was used extensively
for 1 years (Mallard Farms DC, Rice Lake PHA, Stump Lake PHA, Oakwood Bottoms
PHA, and Nichols DC) had an incidence of 5.2%. For diving ducks, the incidence
of shot-in pellets was 2.0% in 346 gizzards, and for Canada geese, the incidence
was 5.7% in 88 gizzards.
Blood Chemistry
The blood chemistry techniques initiated to study lead poisoning--i.e.,
determining concentrations of lead and of protoporphyrin (PP) in blood--provided
data that reinforces or accentuates the findings for ingested pellets in
gizzards (Table 3). That is, for mallards at Sangchris Lake, the incidence
of elevated PP in blood was low (1.2%) and was in close agreement with the
rate of ingested pellets (2.7%). However, 5.8% of the blood samples had
elevated concentrations of lead, which is in excess of the 5.0% action level
for declaring that an area has a lead poisoning problem. Similar values
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were evident for mallards at Baldwin Lake except that the proportion of the
blood samples with elevated lead was lower (2.9%). For mallards at Batchtown,
the incidence of elevated PP in blood was relatively high (10.0%) and was
intermediate between the rate of ingested pellets (8.0%) and the incidence
of elevated lead in blood (13.3%).
The incidence of elevated PP in blood of canvasback on Pool 19 of the
Mississippi River was 3.8% (Table 3). This value is relatively low and is
reasonably close to the rate of ingested pellets in lesser scaup and other
species of diving ducks (0.8%). However, the incidence of elevated lead in
blood of the canvasback was a relatively high 5.7%.
For Canada geese at Horseshoe Lake (Alexander County), the incidence
of elevated PP in blood (5.6%) and the rate of ingested pellets (7.5%) were
in close agreement (Table 3). The incidence of elevated lead in blood was
about twice these values (13.7%).
It appears that the incidence of elevated PP in blood and the rate of
ingested pellets in gizzards have similar capacities for measuring the
severity of lead poisoning. However, elevated lead in blood is a much more
sensitive technique, and its exclusive use would result in declaring most
waterfowl areas in Illinois as having lead poisoning problems. The blood
chemistry techniques need to be employed primarily on those areas and during
those months when gizzards are not available.
Descriptions of Die-offs
Quiver Creek. The Illinois Natural History Survey was informed on
22 March 1980 that ducks were dying along Quiver Creek near Topeka in Mason
County. R.D. Crompton, S.P. Havera, and H.K. Archer made visits to the area
on 24-28 March and found 147 dead (20 mallards, 6 black ducks, 9 pintails,
11 wigeon, 4 gadwall, 16 shoveler, 15 blue-winged teal, 9 green-winged teal,
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4 woodducks, 24 ring-necked ducks, I redhead, and 28 lesser scaup) and 8
sick (5 lesser scaup and 3 coots) birds. Gizzards from 57 of the victims
were examined and 46 (80.7%) contained from I to 33 lead pellets. Nine
ducks contained I pellet each; 26 ducks contained 2-5 pellets, and 11 ducks
contained >6 pellets. However, necropsy of 10 birds (9 ring-necked ducks
and 1 redhead) by the National Wildlife Health Laboratory did not isolate
lead poisoning (or any other agent) as the cause of this die-off. Livers
(dry weight) from the birds contained only 1.4 to 4.3 ppm of lead. Body
weights, which were normal to slightly less than normal, suggest that the
birds died soon after becoming sick.
Although lead was clearly associated with this die-off (i.e., 80.7%
of the victims contained ingested lead pellets), it cannot be unequivocally
stated that lead poisoning was the agent that actually killed the birds. An
unidentified pathogen may have worked in combination with lead to induce
almost immediate death. In this regards, spring botulism (diagnosed only
with fresh serum from live birds) is highly suspect. Total losses were
estimated by Crompton to be 220 birds.
Horseshoe Lake. The die-off at Horseshoe Lake (Madison County) occurred
during February 1981, when about 3,000 ducks (2,500 canvasback, 400 common
goldeneye, and 100 of miscellaneous species) concentrated in open areas at
this otherwise ice-bound body of water. About 20 acres of open water 50-60
feet deep surrounded a sand and gravel dredge. An additional 15 acres of
open water occurred where depths were only 4 to 5 feet. Large numbers of
winter-killed gizzard shad were present in the open water, which was an
attractive source of food for the ducks.
W.F. Nichols noticed sick birds 1-2 days after ducks first arrived at the
lake; he observed that sick birds crawled onto the edge of the ice at a rate
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of 10-25 per day for a period of 3 weeks. However, an accumulation of
carcasses did not result because, as eventually determined by Nichols, gulls
scavanged the victims soon after they appeared on the ice. To quote Nichols
(letter printed in Illinois Wildlife, 22 April 1981), "The mystery was solved
when I saw a dying bird attacked by three seagulls and the carcass entirely
stripped clean of all flesh in a 2-1/2 hour period. A pile of feathers and
the bones were all that remained, and in most cases the remains were dragged
into the water and sank from sight and all evidence of the death was removed
in a natural process."
Of 4 ducks submitted to the National Wildlife Health Laboratory, 1
canvasback and 1 goldeneye were diagnosed as lead poisoned. They had 17.8
and 31.6 ppm of lead in "fresh" (wet weight) liver, respectively. The other
2 ducks (goldeneye and ruddy duck) had only 1.9 and 1.0 ppm of lead in "fresh"
liver. The goldeneye had a broken neck, whereas the cause of death of the
ruddy duck was undetermined. Nichols estimated that 400-500 ducks, primarily
canvasback, were lost during this die-off.
Rend Lake. The DOC was notified on 2 March 1981 that Canada geese were
dying at Rend Lake. Searches made by D.D. Thornburg and an assistant by
walking shorelines on 4 March and via helicopter on 10 March resulted in
finding 115 dead (110 geese and 5 mallards) and 21 sick (5 geese and 16 mallards)
birds. Most of the victims were along the west side of the Casey Fork
Subimpoundment, where several thousand birds had been feeding in shallow
water. Composite samples representing 5 geese contained 6.3 and 11.5 ppm
of lead in "fresh" (wet weight) liver and gizzard contents, respectively, as
determined by the Illinois Department of Agriculture Diagnostic Laboratory.
Concentrations of lead in "fresh" liver from 3 additional birds sent to the
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National Wildlife Health Laboratory were 11.7 ppm (goose), 19.6 ppm (goose),
and 19.0 ppm (mallard). Thornburg estimated that losses during this die-off
totaled 450 to 600 birds (350-450 Canada geese and 100-150 mallards). The
die-off was associated with severe winter weather.
DISCUSSION
The findings of this study vividly demonstrate that lead poisoning among
waterfowl is ubiquitous in Illinois, and that the disease is more serious on
some areas than on others. Most species--including dabbling ducks, diving
ducks, and geese--are affected. The cause of lead poisoning is the ingestion
of spent lead shotgun pellets. Its control, unlike other wildlife diseases,
is simple, straightforward, and highly effective--that is, stop discharging
toxic lead shot into waterfowl habitat.
The 5 areas on which nontoxic steel shot was required for waterfowl
hunting during the 1981 season should be retained as nontoxic (steel) shot
zones for an indefinite period. These include Horseshoe Lake PHA (Alexander
County), Union County PHA, Rice Lake PHA, Oakwood Bottoms PHA, and Crab
Orchard NWR. All of these areas have had lead poisoning die-offs in recent
years and all have inherent conditions that could cause recurrence of the
disease at any time (Anderson 1975, Anderson and Sanderson 1979, Hanson 1978,
Kennedy 1976, Wooley 1981).
In addition, the 8 areas listed in Table 4 are also recommended for
coverage by the nontoxic (steel) shot regulation. Lead poisoning is at
critically high levels at Horseshoe Lake (Alexander County), Batchtown, and
Rend Lake (Table 4). Horseshoe Lake is characterized by high incidences of
ingested pellets, elevated lead in blood, and elevated PP in blood. All of
the ingested pellets were lead (Table 2) despite the fact that the steel
shot regulation has been in effect on the public hunting area since 1977.
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Horseshoe Lake is also the site of recent die-offs. The situation is similar
at Batchtown except the die-offs occurred in earlier years. At Rend Lake,
the incidence of ingested pellets in mallards has increased from 2.6% in
1979 and 4.2% in 1980 to 11.4% in 1981 (Anderson 1982), and a die-off of
450-600 waterfowl occurred in 1981. In addition, spent shotgun pellets are
abundant in soil (average 37,900 per acre) in areas receiving medium to heavy
hunting pressure (Anderson 1982). It is therefore recommended that Rend Lake
PHA, Batchtown PHA, and the private land surrounding Horseshoe Lake (Alexander
County), be given "Top Priority" for requiring nontoxic steel shot for water-
fowl hunting.
The areas rated as "Second Priority" for requiring nontoxic (steel) shot
include Horseshoe Lake (Madison County) and the Illinois River Valley from
Peoria to Havana (Table 4). Both areas have had recent die-offs and both are
also characterized by rates of ingested pellets that exceed the 5.0% action
level. The other areas recommended for nontoxic steel shot are the Illinois
River Valley from Spring Valley to Peoria, from Kampsville to Grafton, and
from Havana to Meredosia (Table 4). The first 2 have rates of ingested
pellets >5.0% and histories of lead poisoning die-offs. The portion of the
Valley from Havana to Meredosia has an exceedingly high incidence of ingested
pellets (13.1%), which makes it a likely candidate for a die-off.
Statute 2.18-1 of the Wildlife Code allows hunters to use lead shotgun
pellets for taking waterfowl at any location in Illinois " . . .except at
specific sites where there are documented cases of lead poisoning of waterfowl
and all alternative methods of alleviating lead poisoning (such as dewatering,
flooding and/or tillage) have been determined to be unsuccessful in preventing
lead poisoning losses of waterfowl. At such specific sites, shot shell
ammunition containing non-toxic pellets, such as steel, shall be used. ."
-12-
This law is too harsh in terms of acknowledging lead poisoning as a problem
and too restrictive in terms of geographical areas where nontoxic shot can be
required. Criteria for identifying lead poisoning problems should include
"subtle" indicators, such as rate of ingested pellets in gizzards of harvested
waterfowl, incidence of elevated lead and of PP in blood of live birds, and
small die-offs in which lead poisoning is associated with (but not necessarily
proven to be) the cause. The criteria should also take into consideration
ecological similarities among areas and within regions--e.g., large portions
of the Illinois River Valley are managed similarly and are characterized by
similar habitat. Lead poisoning die-offs will continue to occur in Illinois
unless Statute 2.18-1 is allowed to expire (expiration date is 1 January 1984),
or at least amended, and the use of toxic lead shot for waterfowl hunting is
sharply reduced.
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Table 1. Incidence of ingested shotgun pellets in gizzards
of mallards harvested in Illinois, 1979-1981.
Number
Area n (Lead/Steel/Both) Percentage
Illinois River,
Spring Valley to Peoria
Lake Depue PHAa b
Windblown Bottoms DC
Senachwine DC
Picker in Henry
Marshall Co. PHA
Woodford Co. PHA
Mallard Farms DC
All areas
Illinois River,
Peoria to Havana
Spring Lake PHA
Picker in Manito
Rice Lake PHA
All areas
Illinois River,
Havana to Meredosia
Grand Island DC
Anderson Lake PHA
Crane Lake DC
Sanganois PHA
Wilcox Lake DC
All areas
Illinois River,
Meredosia to Kampsville
Taylor Lake DC
Illinois River,
Kampsville to Grafton
Godar/ Diamond PHA
Glades PHA
Stump Lake PHA
Calhoun Point PHA
All areas
227
36
487
299
321
224
482
2,076
402
532
115
1,049
326
160
487
188
144
1,305
18
259
234
198
108
799
12/1/2
2/0/0
23/3/0
22/6/3
15/2/1
19/5/1
12/13/2
105/30/9
19/3/0
30/4/1
5/0/0
54/7/1
6.6
___c
5.3
10.4
5.6
11.2
5.6
6.9
5.5
6.6
4.3
5.9
39/3/2
16/3/0
56/9/1
30/5/0
6/0/1
147/20/4
13.5
11.9
13.5
18.6
4.9
13.1
2/0/0
15/0/1
13/0/1
6/2/1
3/2/0
37/4/3
6.2
6.0
4.5
4.6
5.5
Table 1 - continued.
Table 1. Continued - page 2.
Number
Area n (Lead/Steel/Both) Percentage
Mississippi River,
Pool 12 37 1/0/0
Mississippi River,
Pool 13 432 15/5/1 4.9
Mississippi River,
Pool 16 143 6/0/0 4.2
Mississippi River,
Pool 17 65 1/0/0 1.5
Mississippi River,
Pool 18 280 6/1/0 2.5
Mississippi River,
Pool 21 84 2/1/0 3.6
Mississippi River,
Pool 22 28 0/0/0--
Mississippi River,
Pool 24
Neiswender DC 54 0/0/0 0.0
Log Slough DC 112 1/1/0 1.8
Half Moon DC 12 1/0/0 ---
Fenup DC 137 4/1/0 3.6
Public Waters 214 3/0/0 1.4
All areas 529 9/2/0 2.1
Mississippi River,
Pool 25
Batchtown PHA 576 40/5/1 8.0
Northeastern Illinois
Bull Valley DC
(McHenry Co.) 50 3/0/0 6.0
Kane Co. Marsh DC 9 0/0/0---
Calumet Lake PHA
(Cook Co.) 2 0/0/0
Bass n' Gill DC
(Will Co.) 42 1/2/0 7.1
Collins Lake PHA
(Grundy Co.) 155 6/1/0 4.5
Coal City DC
(Grundy Co.) 21 0/1/0
Table 1. Continued - page 3.
Number
Area n (Lead/Steel/Both) Percentage
Central and Southern Illinois
Sangchris Lake PHA 450 9/3/0 2.7
Carlyle Lake PHA 372 13/1/0 3.8
Baldwin Lake PHA 198 2/2/1 2.5
Rend Lake PHA 193 9/1/0 5.2
Oakwood Bottoms PHA 208 10/6/1 8.2
Mermet Lake PHA 280 9/2/1 4.3
Horseshoe Lake
(Madison Co.)
PHA 73 3/3/1 9.6
Nichols DC 100 2/5/0 7.0
Entire Lake 173 5/8/1 8.1
ALL AREAS 9,574 492/102/23 6.4
apublic hunting area.
bDuck club.Duck club.
cNot calculated because of small sample size.
Table 2. Incidence of ingested shotgun pellets in diving
ducks and in Canada geese harvested in Illinois, 1979-1981.
Number
Area and Species n (Lead/Steel/Both) Percentage
DIVING DUCKS
Mississippi River--Pool 19
Redhead 18 0/0/0 --_a
Ring-necked duck 5 1/0/0 --
Lesser scaup 220 1/0/0 0.5
Total 243 2/0/0 0.8
Collins Lake PHAb
Lesser scaup 34 2/2/1 14.7
Horseshoe Lake
(Madison Co.)
Lesser scaup 69 2/0/0 2.9
ALL AREAS 346 6/2/1 2.6
GEESE
Rend Lake PHA
Canada geese 88 0/0/0 0.0
Union County Refuge
Canada geese 369c 13/6/0c 5.1c
Horseshoe Lake
(Alexander Co.)
Canada geese 267 c  2 0/0/0c 7.5c
ALL AREAS 724 33/6/0 5.4
Not calculated because of small sample size.
Public hunting area.
cData from Wooley (1981).
Table 3. Incidence of >0.50 ppm of lead and of >40 ug/dl of
protoporphyrin (PP) in blood of waterfowl live-captured in
Illinois, March 1981 through January 1982, compared with incidence
of ingested pellets in gizzards from the same areas, 1979-1981.
Technique Date n Percent
Mallard, Sangchris Lake PHA
>0.50 ppm Lead
>40 ug/dl PP
Ingested Pellets
17 Nov.-3 Dec. 1981
17 Nov.-3 Dec. 1981
1979, 1980 & 1981
Mallard, Baldwin Lake PHA
>0.50 ppm Lead
>40 ug/dl PP
Ingested Pellets
>0.50 ppm Lead
>40 ug/dl PP
Ingested Pellets
15-16 Dec. 1981
15-16 Dec. 1981
1980 & 1981
Mallard, Batchtown PHA
11 Nov.-9 Dec. 1981
11 Nov.-9 Dec. 1981
1979, 1980 & 1981
Diving Ducks, Miss. River--Pool 19
>0.50 ppm Lead
740 ug/dl PP
Ingested Pellets
17-24
17-24
1979,
March 1981
March 1981
1980 & 1981
Canada Geese, Horseshoe Lake (Alexander Co.)
>0.50 ppm Lead
740 ug/dl PP
Ingested Pellets
26-27 Jan. 1982
26-27 Jan. 1982
1979 & 1980
301
301
2 6 7c
13.7
5.6
7.5
aAll canvasback.
Includes 18 redhead, 5 ring-necked ducks, and 220 lesser
scaup.
cData from Wooley (1981:32).
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